The optimization of solvent systems for the separation of mixtures of compounds has been one of the aims of intense research effort in chromatography in recent years. Several techniques such as minimum a-plots (Weyland et al., 1984) , the solvent selectivity triangle (Snyder & Kirkland, 1979) and window diagrams (Laub et al., 1978) have been developed, and are now finding increased application in h.p.1.c. In the present study we have compared the usefulness of window diagrams and the solvent selectivity triangle for the separation of four closely related porphyrin tetramethyl esters, i.e. those of coproporphyrin-I, coproporphyrin-111, isocoproporphyrin and desethylisocoproporphyrin. The porphyrin free acids are found in the tetracarboxylic fraction of faecal porphyrin extracts from porphyric patients.
H.p.1.c. analyses were performed on an Apex 5 p silica column (250mm x 4.5 mm) by using a Gilson model h.p.1.c. system with a U.V. detector set at 404nm. The porphyrins used in this study were obtained both from faecal material, and by chemical synthesis (Jackson et al. 1980) . Window diagrams have previously been used successfully in the optimization of the mixture of stationary phases required for separation of amines, hydrocarbons etc. (Laub et al., 1978) . More recently Jones & Wellington (1981) applied the window diagram method to the optimization of the separation of mixtures of amino acids on a reversed-phase h.p.1.c. column by varying the pH of the mobile phase. In these examples the variances of peaks (K') were linear, and we became interested to discover whether window diagrams could be applied in non-linear situations.
In solvent A (see Fig. lb ) coproporphyrin-I and coproporphyrin-111 tetramethyl esters were Separated, but the other two porphyrins co-eluted. Conversely, in solvent B, coproporphyrin-I and coproporphyrin-111 esters coeluted, whilst isocoproporphyrin and desethylisocoproporphyrin esters were separated. A 1 : 1 mixture of solvents Chromatogram of porphyrin mixture using predicted solvent composition ( 1 = coproporphyrin-I, 2 = coproporphyrin-111, 3 = isocoproporphyrin and 4 = desethylisocoporphyrin. Solvent A = acetone (4%) and 1,2-dichloroethane (96%); solvent B = ethyl acetate (40%) and hexane (60%). 613th MEETING, CARDIFF A and B failed to resolve coproporphyrin-I and coprophorphyrin-I11 esters, and only pyrtially resolved the other two porphyrin esters, and the K value was very low. The K ' values for the solvent compositions 100% A, 50% B and 100% B were plotted and the a-values calculated in order to construct a window diagram (Fig. la) . This enabled us to predict that the best solvent system for separation of all four porphyrins consisted of 75% solvent A and 25% solvent B; the separation was improved by slowing the flow rate from 1 ml/min to 0.3 ml/min (Fig. lb) .
We also explored the possibility of changing the solvent selectivity by using the solvent selectivity triangle (Snyder & Kirkland, 1979) . However, we were unable to obtain separation of coproporphyrin-I and coproporphyrin-111 methyl esters in a variety of other solvent mixtures, e.g. acetoneltoluene, acetonelether, acetone/benzene etc. On the other hand, isocoproporphyrin and desethylisocoproporphyrin methyl esters were readily separated by any of these mixtures.
Thus we conclude that although the solvent selectivity triangle is a very useful method for setting up a new solvent system, it has limitations in our particular case for the separation of isomeric compounds; this required careful 'fine-tuning' and was only possible with a chlorinated solvent (e.g. 1,2-dichloroethane) together with acetone.
H.p.1.c. has been shown to be a rapid and sensitive method for the qualitative and quantitative analysis of menaquinones (vitamin K2). The separation of menaquinone mixtures by h.p.1.c. is normally by the reverse-phase partition mode using octadecylsilane (ODS) as stationary phase with polar eluents. Separation of menaquinones by this method is determined by the lipophilic character of the quinones, which depends mainly on the length and degree of saturation of the multiprenyl side-chain. (Collins 1985) .
In the present study the menaquinone composition of a wide range of intestinal anaerobic bacterial strains has been determined by reverse-phase partition h.p.1.c.
Freeze-dried bacterial cells (approx. 250 mg) were extracted with chloroform/methanol (2 : 1, v/v) for 2 h. The cell/solvent mixture was passed through a filter funnel to remove cell debris, collected in a flaskoand evaporated to dryness under reduced pressure at 40 C on a rotary evaporator. Menaquinones were purified by thin-layer chromatography (Kieselgel 6 0 F254 sheets) using hexane/ diethyl ether (85: 15, v/v) as developing solvent (Collins, 1985) . Purified menaquinones were examined by h.p.1.c. using a Laboratory Data Control (LDC) chromatograph fitted with a Spherisorb ODS ( 5 p ; LDC) column (250 mm x 4.6 mm inner diam.) with methanol/l-chlorobutane (100 : 10 v/v) as eluting solvent (1.5 ml/min). Automated analyses were performed on a Waters Associates chromatograph equipped with a model 710 Wisp and radial compressiom module (RCM 100) containing a p-Bondapak CIS cartridge using methanol/l-chlorobutane (70 : 30, v/v) as mobile phase (1 .O ml/min). Menaquinones were monitored at 269nm and quantification achieved with a computer integrator.
The menaquinone composition of 95 strains of anaerobic Abbreviations used: ODS, octadecylsilane; MK-n, 2-methyl-3-polyprenyl-l,4-naphthoquinone with n isoprene units in the sidechain; MK-n (H, ), tetrahydrogenated form of MK-n.
Vol. 13 intestinal bacteria was determined. Representative species of the genera Bifidobacterium (12 strains), Eubacterium (two strains), Clostridium (nine strains), Fusobacterium (five strains), Megaphera (one strain), Bopionipira (one strain), Selenomonas (four strains), Succinomonas (one Fig. 1 . Liquid chromatogram of menaquinone-6 (MK-6) and thermoplasma-quinone-6 (TPQ-6) from Bacteroides gracilis Ratio of MK-6 to TPQ-6 is approx. 1 : 3
